Hints on Design and Equipment

until the exhaust ports are uncovered. The fresh air and gas
then rush in, and sweep out the products of the previous explosion.
They are compressed again by the returning piston, preparatory
to being ignited in turn.

The two-cycle engine shows an average mechanical efficiency
of only 75 to 80 per cent, owing to the expenditure of power in
operating the gas and air pumps. The slightly higher efficiency
of four-cycle engines is offset, however, by the liability to
derangement of their highly complex valve mechanism. % On the
other hand the total number of cylinders involved in the four-cycle
engine is less, and there is at present a,tendency to adopt it for
blast furnace work.             *

With blast furnace gas giving a mean effective pressure of
about 65 pounds per square inch, 1000 Brake H. P. will be
delivered by a-double-acting cylinder 38 x 60 inches operated at
75 revolutions. Such a cylinder could drive a 72 inch air cylinder
delivering 20,000 cubic feet of air against 15 pounds pressure, or
a 60 inch cylinder delivering 14,000 cubic feet at 25 pounds
pressure.

In the face of emergencies, however, gas engines lack the
flexibility of steam engines. They have little or no overload
capacity. Excessive demands on a steam engine may be met by
higher steam pressures or later cut-off. With the gas engines
the quantity of gas and pressure of explosion is tolerably constant.
It is necessary, therefore, to design a gas engine for the maximum
duty required of it, and operate it as near full load as possible.
Hence, an 84-inch air cylinder at 15 pounds pressure can be op-
erated by a 42-inch gas cylinder, whereas a pressure of 25 pounds
demands a cylinder 54 inches in diameter, which must be provided
if such a contingency is to be met by a single engine. Since the
maximum economy of the gas engine is realized only when it is
operated at full load, it is better to design engines for ordinary
loads and to meet emergencies by utilizing reserve units.

GAS   WASHING.

Since gas engines require a gas which is practically free from
solid matter an efficient system of gas washing is necessary. The
quantity of dust remaining in the gases should not exceed o.i
grains per cubic foot.